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CLAIMS 

1, Use in an animal feed of an enzyme for reducing 
gaseous nitrogenous discharges to the atmosphere. 

2 . Use according to claim 1 wherein discharge of ■ 
5 ammonia to atmosphere is reduced, 

3. Use according to claim 1 or 2 where the feed 

comprises barley. 

4, Use according to any one of claims 1 to 3 
wherein the said enzyme is 0-glucanase. 

10 5. use according to any one of claims 1 to 4 

wherein the said feed is chicken feed. 

6. Use according to claim 1 substantially as 
hereinbefore described. 
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(57) Animal feed Is supplemented with an enzyme, especially beta^lucanase, xylanase or phytase, in order 
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1TTrTnf7 xTTmpnr=BWOng DISCH&RSES 
The present invention relates to aniaal 
compositions, and more particularly to animal feed 
compositions which give rise to reduced nitrogenous 
discharges and thus protect the air and the 

environment - 

It is known, for esample according to the 

article b y Heeselman. K. and Asian P. which appeared in 
Aniaal Feed Science and Technology, 15 (1986) 83-93, 
that 0-glucanase has a favourable effect on the feeding 
of poultry, mainly on their growth and especially on 
the conversion index, especially when their feed 
consists of barley. This article discloses no effect on 
the environment when enzymes are added to animal feeds. 

The present invention provides a new use of 
enzymes, in addition to the effect on the growth of 

- -w* added to animal feeds. It has 
animals, when enzymes are added to an* 

been found that the presence of enzymes makes it 
possible to reduce the amount of nitrogenous discbarges 
and, more particularly to reduce gaseous nitrogenous 
discharges to the air. As nitrogenous derivatives are 
harmful to the environment, especially water and/or tbe 
air, the reduction of these discharges makes a highly 
advantageous contribution to protecting the 




It has been found that the addition of 
ensy.es makes possible better dige.tion of the feed and 
thus reduces the amount of nitrogenous matter contained 
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in the faeces of animals. These faeces contain a 
proportion of nitrogenous natter redwood by 
approximately 7% by weight, with respect to the faeces 
of animals receiving the same diet without addition of 
enzymes. It was also found that discharges of ammonia 
to the atmosphere, which are very large when animal 
husbandry is carried out under battery conditions, were 

reduced by at least 50%. 

The enzymes which can be used in this 



xylanases, /J-glueanaoes or phytases. 

These enzymes have a marked effect on the 
environment when the feed consists aostly of cereals 
such as barley, oats, wheat or rye. The enzymes can be 
15 supplied to the aniaai In various forms, they can thus 
be used in the pulverulent, granulated or liquid form. 

It is apparent that, when the enzyme is 
supplied in granulated form, it is necessary to verify 
the amount of enzyme available to the animal, because 
granulation has a tendency to destroy part of the 
enzymes. When the enzyme is supplied in liquid or 
pulverulent form, it is necessary carefully to verify 
the homogeneity of distribution of the enzyme in the 



The enzyme is supplied in a proportion by 
weight which can vary according to the feed used. When, 
for example, the feed consists mainly of barley, an 
amount of f -glucanase of between 100 and 200 units per 
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kilo of feed can be applied, which represents 
approximately one gram of enzyme per kilo of feed. 

The supplemented feed is then distributed to 
the animal* being reared such as broiler fowl, laying 
bene, turkeys , piglets or pigs. 

The invention is illustrated by the following 



The experiment is divided into two 
experimental periods (called PI and >2) with three 
diets per period (0, 80 and 100 units of *-glucanase) . 
The same test is carried out 16 times for each diet 
with 45 chickens per test. For each period, the animals 
are fed from day DO to day D7 with a standard growth 
U feed; from day tn. they 'are divided into groups and 

the experimental feeds, up to day D28, 

in the form of meal . The period P2 is 

carried out using the same litter as Pi, the animals 
which had been fed for 28 days being replaced by a 
e econd batch of animals which had been fed for 8 days. 
Measurements were carried out after 19, 21, 26 and 28 
days. 

The feeds used the following compositions: 
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COMPOSITION (kg/100 kg) 



Meat meal 
Corn oil 



Calcium hydrogenphosphate 



jS-Glucanage (units/kg) 



& 


B 


c 


50.0 


50.0 


50.0 


9.7 


9.7 


9.7 


27.5 


27.5 


27.5 


4.0 


4.0 


4.0 


5.0 


5.0 


5.0 


0.5 


0.5 


0.5 


1.3 


1.3 


1.3 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


0 


60 


100 



The measurement of the ammonia content of the 

jer tubeo (see publication by 
Conceieao which appeared in British Poultry 
(1989) 30: 765-776), in the 0-10 ppm range, 
eonotant volume of air in a hermetically sealed 
enclosure, should that the air in the regions 

dietfi containing 80 or 100 units 

m 

contained a lower proportion of 
TT,*H„r> M * of fi-e r iuflsmMtt enTOlementation on tfre 

flfiiit e ^ n€ the air during period^ 
da^l r~rl fl d 2 (after 19 days! 



/S-glucanaoe 



DIET 



PERIOD PI 



CONTENT 

in 
mg/m 3 



100% 



65.3% 



DIET A 

0 unit of 1.18 
/3-glucanaae 

DIET B 

80 unite of 0 .77 

fl-glucanaae 

DIET C 

100 unite of 0.55 
g-glucanaae 

Although the method used for 



NHj 
CONTENT 



47.2% 



PERIOD P2 



NHj 
CONTENT 
in 
mg/n 3 



5.75 



3.95 



2.57 



CONTENT 



100% 



68.7% 



44.6% 



a*monia content of the air (Draeger tubes) contains a 
15% of risk error, the quality of the air is 
nevertheleflfl significantly proved (p<0.001> in the 
regions where the animals receiving a diet supplemented 

with 0-glucanase are situated. 

Tn ^ ~* fche fi ^^aee flttrolementation on thq 

— 7 ~A* content - as air Hn-rAncT Period 2 
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A 0 units of 
-plucennse 

B 80 units of 



Statistical 
significance 



1st scries 
(019) 



5.30n 



2nd series 
CD21) 



4.96ab 




69.1 



3rd series 
(D26) 



17-56ab 



51-3 



4th series 
(D2fl) 



111.62a 



23.79b 



21.3 



20 



2S 



in each column, the different values modified by a 
letter are statistically different at the 5% level. 

indicate significant effects at the 5%, 2% 




level of 



and 0.1% levels respectively. 

0-Glucanase thus redueee 
in the air, especially at a b 
100 units/kg of feed. This effect 
aB the condition of the litter becomes 
about -64% (i.e. 100-i4 (51.3 + 21-3)) and about -75% 
(i.e. 100-tf (29.6 ♦ 19.9)) for diets containing 
100 units/kg of feed respectively during 
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of P2. 
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CIAIHS 

1. Uae in an animal feed of an enzyme for reducing 
nitrogenous discharges to the atmosphere. 

2. Use according to claim 1 wherein discharge of 
5 ammonia to atmosphere is reduced. 

3 . Use according to clai* 1 or 2 where the feed 



4. Uae according to any one of claims 1 to 3 
wherein the said enzyme is 0-glucanase. 

5. use according to any one of claims 1 to 4 
wherein the said feed is chicken feed. 

6. Use according to claim 1 substantially as 
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